A weak-shock solution is obtained for the nonlinear propagation of a waveform that initially has the form of an asymmetric double exponential. Such a wave shocks at its peak, so that shock growth and wave-amplitude attenuation occur simultaneously. Simple formulas for wave amplitude, shock amplitude, and arrival time are given as is an expression for the waveform. We also present a general technique for obtaining weak-shock solutions for the amplitude of any integrable waveform that forms a single shock.
INTRODUCTION
In a previous paper, • Rogers presented a weak-shock solution for the propagation of a shock wave with an exponentially decaying t•il. Such a waveform is a special case of a more general class, namely, asymmetric double exponential waveforms. This paper treats the nonlinear propagation of an acoustic waveform that initially has the form of an asymmetric double exponential function, that is, a wave whose pressure rises exponentially with one time constant, then decays exponentially with a second time constant (see Fig. 1 ). Examples of such waveforms include the bubble pulses that follow the shock wave in an underwater explosion, the acoustic signal from an airgun, and an explosive shock wave that has been reflected from a water-air interface. If we consider only spherically spreading waves, except for the last example, where an early surface reflection could have a significant effect on the farfield wave amplitude, nonlinear effects will not be significant for a single airgun or explosion, no matter how large. This is due to the fact that, except for a relatively unimportant depth dependence, the amplitude and rise time of such waves scale in such a way as to leave the shock formation distance independent of the charge weight of the explosive or the pressurevolume product of the airgun. For arrays of airguns or explosives or for propagation conditions where cylindrical rather than spherical spreading pertains, nonlinear effects can cause significant changes in wave amplitude and energy.
Unlike most waveforms studied to date, •'2 the double exponential shocks at the peak of the wave rather than at the zero-crossing. energy attentuation occur simultaneously with shock growth. In this report we use weak-shock theory to obtain simple expressions for the wave amplitude and shape as a function of propagation distance. We also present a general technique for obtaining weak-shock solutions for the amplitude of any integrable waveform that forms a single shock.
I. SOLUTION FOR SHOCK WAVE PARAMETERS
We consider a particle velocity u versus time profile, which at x--0 rises exponentially with time constant z l for ! •< 0 and falls off exponentially with time constant T2 for ! >0, i.e., u(O,t)=uoet/'l, t •O, =uoe"/'2, t>0, 
FIG. 2. Shocked particle velocity waveform (} > 1).
The result is that 
We impose initial conditions at •= 1, the propagation distance at which shock formation begins. The only mechanism for attenuation we are considering consists of points on the trailing edge of the wave catching up with the shock front; hence, the peak of particle velocity must equal unity prior to shock formation and
From Eqs. (12) and (16) we see that this implies that
and r0=0 , at •=1.
We digress for a moment to consider the behavior of these functions in the limit where } approaches infinity. 
II. SOLUTION FOR THE WAVEFORM SHAPE
We now have a method for determining the position of the shock front and the particle velocity immediately before and after its arrival, but as yet we do not have a solution for the shape of the velocity waveform. An exact expression cannot be obtained, but we c•m easily derive an excellent approximation.
For ['•< •'•, the acoustic particle velocity satisfies Eq. 
